California, Oregon, and Washington produced 98% of the commercial U.S. pear crop from 2003-
INTRODUCTION
The U.S. West Coast pear industries of California, Oregon and Washington have traditionally relied upon a limited number of cultivars for commercial sales. Three cultivars accounted for 98% of the total production from [2003] [2004] [2005] : 'Bartlett' (hereafter referred to as 'Williams') (51%), 'Beurré d'Anjou' (36%), and 'Beurré Bosc' (11%) (Elkins et al., 2007) . 'Anjou' is favored for its storability and 'Williams' for its versatility for both fresh market and processing. 'Bosc' (mainly the russeted strains) and 'Doyenne du Comice' are the two alternatives familiar to most consumers. Other lesser known and 484 less-planted cultivars are 'Red Clapp's Favorite', 'Red Anjou', 'Sensation Red Bartlett', 'Cascade', 'Concorde', 'Forelle' and 'Seckel'. The paucity of commercially-favored major pear cultivars contrasts with the large number of apple cultivars offered to consumers in recent years, e.g., 'Braeburn', 'Gala', 'Honeycrisp' and 'Pink Lady' to name a few.
In recent years, there has been a tendency toward over-supply and stagnant returns for 'Anjou' and 'Williams'. 'Williams' demand has declined due to reduced processing demand, while the winter pear 'Anjou' must now compete with summer pear shipments from Argentina, Chile and South Africa, as well as the wide spectrum of apple cultivars. Coincidently, consumers show more interest in diverse produce selections and the retail trend toward specialized and up-scale inventory is increasing. Varietals offer added value, at least in the initial marketing years.
The Increasing interest in new cultivars catalyzed initiation of two projects in California and Oregon to test the horticultural and sensory attributes of potential commercially-viable cultivars. Goals were to: 1) introduce growers to new possibilities for various types of markets, 2) gain localized production and post-harvest information, and 3) test consumer reaction.
MATERIALS AND METHODS
Two trials were established in commercial orchards near Kelseyville in Lake County, situated at 460 m above sea level (N39, W122) in the Mayacamas Mountains of northwestern California. The first trial, established in 1995, was planted in a randomized complete block design with five single-tree replicates per selection in a conventionallyfarmed orchard on Still loam soil. It was comprised of five selections from the USDA pear breeding program: OHUS 66131-021('Blake's Pride') (Bell and van der Zwet, 2002); OHUS 66170-047 ('Sunrise'), US 67218-083, 'Potomac' (Bell et al., 1996) ; and US 76115-010. All were planted as grafted trees on Pyrus betulifolia rootstock. The second trial was planted in 1997 in an organically-farmed orchard. It was non-randomized and consisted of five trees each of 22 selections on two different rootstocks, P. betulifolia and Old Home × Farmington 97 (OHxF97), planted on Cole clay loam soil in 1997. Cultivars were chosen in consultation with Oregon State University (OSU), USDA and nursery personnel. The third trial site was established in 2000 at the OSU Mid-Columbia Agricultural Research and Extension Center in Hood River (167 m above sea level, N45, W121). It was also non-randomized and consisted of four trees each of 27 selections on OHxF97 rootstock. The first of three pear selection trials with 'Sunrise', 'Blake's Pride' at the USDA-ARS Appalachian Fruit Research Station in Kearneysville, WV (178 m above sea level, N39 W78) consisted of four non-randomized trees of each cultivar on 'Bartlett' seedling rootstock planted in 1978 in a Hagerstown-Frederick cherty, silty clay loam soil. A similar selection trial that included US 71655-014 was planted in 1984. A third trial consisting of ten tree replicates of these cultivars, propagated on 'Bartlett' seedling rootstock, was planted in 1997 in a randomized complete block (RCB) design. A fourth trial, which included 'Concorde', 'Abate Fetel' and 'Sunrise' propagated on 'Winter Nelis' seedling rootstock, was planted in 1996, with three to five trees of each cultivar in a RCB design. 'Bartlett' was included as a reference cultivar in all AFRS trials. Fruit quality and production data were collected from 1983, 1988, 2001 and 2000, respectively, for the second trial through 1992, and the first, third and fourth trials through 2007 (Table 1) . Results of the second trial have been previously presented (Bell and van der Zwet, 1993) . Phenological data for these three trials was collected from 1993 through 2007.
Specific horticultural data parameters collected varied between California and Oregon, but included bloom phenology, yield, fruit size, harvest date, harvest parameters (firmness, sugar) and post-harvest quality at both locations.
Fruit quality was evaluated immediately after harvest and additional fruit were treated with ethylene then ripened at 20°C until firmness reached eating quality, 0.9 to 1.4 kg for most varieties. Additional fruit were placed into cold storage at -1°C for evaluations after 1, 2 or 3 months. Fruit were stored in air and were not treated with fungicides prior to storage. At the time of removal from storage 30 fruit were evaluated immediately and 30 were evaluated after ripening. Quantities of some varieties were not sufficient to perform all storage evaluations. Quality parameters measured included starch content (at harvest only), flesh firmness, total soluble solids content, titratable acidity content, skin color, percent of surface with russetting, percent of surface with red blush and internal breakdown. Flesh firmness was measured after skin removal with a penetrometer fitted with an 8-mm probe. Skin color included a subjective rating for background color (green to yellow) and measurement of color with a Minolta Chromameter (L, a, b, C, H).
Consumer Pears were harvested at known or "best estimate" maturities (based on firmness), then placed in regular cold storage at 30°C. Prior to each consumer evaluation event, the required number of fruit was ripened to eating firmness of .9-1.4 kg force. At each venue, consumers were offered two slices each of four to five coded selections in white opaque cups. Whole pears of each coded selection were also displayed, as well as several sizes of 'Williams' pears (small, medium, large). Survey participants utilized either a computer touchpad (Oregon) or paper ballot (California) and were asked to rank each coded selection on appearance, texture, taste, reasons for overall like or dislike and purchase intent. They also chose preferred size to eat themselves versus for children. Ballot data was analyzed by OSU Food Innovation Center using Friedman's Analysis of Rank or ANOVA/Tukey's HSD, p=.05) components of Compusense ® five version 4.6. Consumer evaluation data reported in Table 4 summarize results of two parameters from the surveys by converting the score for purchase intent (highest to lowest) and rank for appearance (most to least preferred) to a numerical rank (highest = 1 to lowest = 5).
RESULTS
This summary of results primarily includes those cultivars planted in both California and Oregon. These include 'Blake's Pride', 'Sunrise', US 71665-014 (Hood River only), 'Abate Fetel', 'Cinnamon' (a fully russeted strain of 'Bartlett', Fowler Nurseries, Inc., Newcastle, CA, USA), 'Concorde', 'Rocha' (Hood River only), 'Rosemarie' and 'Taylor's Gold Comice'. The exception is 'Rocha', only grown in the Hood River trial. Bloom and harvest dates are presented in relation to Bartlett as the reference cultivar.
Bloom and Harvest Phenology
The three USDA selections generally bloomed with, or just prior to, 'Williams'. Harvest dates, however, ranged from ten days prior to 14 days after 'Williams', depending on location (Table 2) . Of the remaining six cultivars, 'Abate Fetel' and 'Rosemarie' bloomed prior to, 'Cinnamon' and 'Rocha' with, and 'Concorde' and 'Taylor's Gold' just after 'Williams' (Table 3) . Like the USDA selections, harvest dates ranged from just after 'Williams' ('Rosemarie') to nearly one month later, particularly in Hood River. The greatest differences between locations were for 'Abate Fetel', 'Concorde' and 'Taylor's Gold', due to growing conditions (Table 3) .
Post-Harvest Evaluations
The three USDA fire blight resistant selections experienced fewer storage problems than the other selected cultivars. 'Blakes Pride' in particular, exhibited little or no internal browning, decay or scald after one, two or three months in storage. 'Sunrise' exhibited limited decay after three months, most extensively in late-harvested fruit. US 71665-014, grown in Hood River, stored well with little decay or scald.
'Abate Fetel' required 9-10 days to ripen when harvested in California from 6.6-5.9 kg and stored one or three months. 'Abate Fetel' exhibited noticeable decay after three months in storage in 2006, regardless of harvest date but most severely in lateharvested fruit. 'Cinnamon' also exhibited decay after three months, as well as superficial scald in both 2005 and 2006 . 'Concorde' exhibited internal browning and decay after one or three months in storage. Also, in 2006, cork spot was observed in late-harvested fruit after three months of storage. It should be noted that fruit was harvested exceptionally late in 2006 due to a prolonged spring cool spell and very hot summer; 2006 storage results may reflect this. 'Rosemarie' exhibited some browning after ripening in both 2005 and 2006 . It is also important to note that fruit were not treated with fungicides prior to cold storage which would have reduced the amount of decay after storage.
Consumer Evaluations
Consumers were mainly 45-60 years old and female, although urban subjects were younger. Adults preferred large sizes for themselves and smaller sizes for children. Sweetness and texture were key reasons for liking a cultivar, while appearance, i.e., skin color, was the least important factor. Lack of flavor and gritty texture were key reasons to dislike a cultivar. 'Williams' was the most known cultivar, followed by, interestingly, "other" or "don't know" and/or 'Bosc'. Again, urban subjects were familiar with a wider range of cultivars and also ate pears more often than subjects in rural areas.
On a scale of 1(best)-5(worst) for purchase intent the three USDA selections and 'Cinnamon' were rated nearly as high or higher than 'Williams' by consumers during one or more evaluations. High purchase intent rating was somewhat inversely correlated with appearance rating in the cases of Cinnamon, Concorde and Taylor's Gold, confirming the importance of taste as the stated reason for purchase. 'Abate Fetel' was consistently rated relatively low, likely due to poor ripening ability. 'Taylor's Gold' lacked favorable appearance due to non-uniform russeting. 'Rocha' (evaluated only in Hood River) also had variable acceptance, as well as small fruit size.
CONCLUSIONS
Field and consumer evaluation data from 2001-2006 have provided U.S. West Coast pear growers and marketers several new potential cultivar options. The USDA fire blight resistant selections 'Blakes Pride', 'Sunrise' and US71665-014 are of great interest, particularly as early-harvesting cultivars to precede or complement 'Williams' in the fresh market. The fully-russeted 'Williams' sport 'Cinnamon' offers a later-harvesting alternative, but will require more information on proper harvest timing and post-harvest handling. 'Rosemarie' is also a potential alternative for early season marketing and is well-accepted by consumers; however, its appearance may hinder U.S. retail acceptance. Major production of 'Taylor's Gold Comice' will be limited to wetter growing locations due to uneven russeting under dry growing conditions. Importantly, consumers indicated relatively poor familiarity with pear cultivars other than 'Williams' and 'Bosc'. It may be thus inferred that great attention to marketing will be required to encourage retail acceptance of any newly introduced cultivar.
